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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thermally conductive elastomer constituent and the 
thermally conductive elastomer fortransm itting generation othe at of^jrrac gLgleitfg^especially about a 
thermally conductive elastomer constituent and a thermallylJbnductive elastomer, for example. 
[0002] 

[Description of the Prior Art] If electronic parts, such as a power transistor, CPU, a transistor, and a 
transformer, are used, they may generate heat, and the^lpneTJe^ parts may fall 

with the heat. ThereforeTffis necessary to carry Out a thermal design scfthat heat may not be 
accumulated, and a heat dissipation means (a radiator and endoergic object) is attached in a heater 
element. However, since a heat dissipation means is a metal in many cases, it is [ problems, such as a 
short circuit, ] and is not desirable [ a means ] to give a heat dissipation means to the heater element 
which is electronic parts direct picking. Therefore, the mounting approach of installing a mica electric 
insulating plate, thermally conductive grease, polyester, etc. between a heater element and a heat 
dissipation means is used abundantly. 

[0003] As nippers, the thing (JP,6-155517,A) the rubber sheet (JP,57-19525,B) which added the 
thermally conductive filler to silicone rubber, and gel type with a quite low rubber degree of hardness is 
used abundantly between the heater element and the heat dissipation means, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the miniaturization of an electrical circuit, 
thin-shape-izing, and high integration are progressing considerably in recent years, thin-film-izing also 
into the ingredient inserted between a heater element and a heat dissipation means and making tolerance 
small are called for. The minimum working limit of the thi ckness of general processing of th e thermally 
conductive silicon ejubber^ lM-eh-madc millnble t^qagjrilicor^ 1(XT 
micrometerswandpr ocessing tolerance was aDi-mm^--0 1mm On the QtliefAaad^dhesiQnwidi a heater 
element was raised mrecent years, although the heat-conduction sheet of the gel type which heat was 
propagation-easy and was carried out has come to be used abundantly, with the heat-conduction sheet 
conventional gel type, thin-film-izing was very difficult and the dimensional accuracy of-izing was also 
very bad. Although that dispersion in a mounting dimension poses a problem also had few heat- 
conduction sheets conventional gel type when thickness, such as a heater element and a heat dissipation 
means, was thick, with a heat-conduction sheet conventional gel type, there was a problem of being hard 
coming to do the design of the cure against heat by dispersion in a mounting dimension current [ by 
which thickness, such as a heater element and a heat dissipation means, is thin ]. 
[0005] In order to solve the above-mentioned problem, this invention aims at offering the thermally 
conductive elastomer constituent for forming the thermally conductive elastomer whose dispersion of a 
mounting dimension is a thin film small, and the thermally conductive elastomer using this. 
[0006] 

[Means for Solving the Problem] In order to attain said purpose, the thermally conductive elastomer 
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constituent of this invention is a thermally conductive elastomer constituent for forming a thermally 
conductive.elastomer, and is characterized by the mean particle diameter of said ceramic sintered 
compact bein g 5 or more times of the mean particle diameterof said thermally conductive fille r 
including a lTg ne K^s il icone ela st omer, a tEe mralj ^ sintered compact. 

Even when inserting between a heat dissipation - component anda heat dissipation means and forming a 
thermally conductive elastomer since the above-mentioned heat-conduction elastomer constituent 
contains the ceramic sintered compact which has the mean particle diaijistei^f^^ the 
mean particle diameter of a thermally conductive filler for example, it can make dispersion in a 
mounting dimension small. Furthermore, in the above-mentioned thermally conductive elastomer 
constituent, the thermally conductive elastomer which is a thin film can be formed by making small 
mean particle diameter of a ceramic sintered compact. 

[0007] It is desirable that the meanparti cle diameter of a ceramic sin tered compact-is-M ) or more time s 
of the mean particle idiameterof£ffie 

conductive^etastomer constituent. t$y using the ceramkjsinteisdx^ the mean particle 

diameter of KHimes or more of the mean parti cle .diameter of a thermally conductive filler, dispersion in 
a mounting dimension can form few thermally conductive elastomers especially. 
[0008] It is desirable that a ceramic sintered compact is approximate spherical in the above-mentioned 
thermally conductive elastomer constituent. Since the homogeneity within a field can improve regularity 
spacing of a heat dissipation component and a heat dissipation means when inserting between for 
example, a heat dissipation component and a heat dissipation means and forming a thermally conductive 
elastomer by using an approximate spherical ceramic sintered compact, the dependability and heat 
dissipation nature of an electrical circuit can be raised, and a thermal design also becomes easy. 
[0009] moreover » the above-men tionedjiienadjy^CQnductive elastomer constituent - the liquefied 
silicone elasto mer 100 weight sectio n - recei ving - a thennally conduMvFfiller^T OQ - 1200 weight 
****** -^nffin gs^re^esirable ^By making it tEelSove^men^ 
conductive elastomer of heat dissipation nature can be formed. 

[0010] The thermally conductive elastomer of this invention is a thermally conductive elastomer which 
is arranged between a heater element and a heat dissipation means, and transmits generation of heat of a 
heater element to a heat dissipation means, and is characterized by using the thermally conductive 
elastomer constituent of above-mentioned this invention. Since the thermally conductive elastomer 
constituent of above-mentioned this invention is used for the thermally conductive elastomer of this 
invention, the thermally conductive elastomer whose dispersion of a mounting dimension is a thin film 
small is obtained. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0012] (Operation gestalt 1) The operation gestalt 1 explains the thermally conductive elastomer 
constituent of this invention. 

[0013] The thermally conductive elastomer constituent of this invention is a constituent for forming a 
thermally conductive elastomer, and the mean particle diameter of a ceramic sintered compact is 5 or 
more times of the mean particle diameter of a thermally conductive filler including a liquefied silicone 
elastomer, a thermally conductive filler, and a ceramic sintered compact. 

[0014] As the above-mentioned liquefied silicone elastomer, RTV (Room Temperature Vulcanize), LTV 
(Low Temperature Vulcanize), etc. which serve as a hardened material under existence of heat, silicone 
oil, silicone grease which do not serve as a hardened material under existence of heat, etc. can be used, 
for example. In addition, when the liquefied silicone elastomer comparatively hardened at low 
temperature is used, a liquefied silicone elastomer can be stiffened using generation of heat of a heater 
element. 

[0015] There are a thing of 1 acidity or alkalinity and a thing of 2 acidity or alkalinity in RTV, LTV, and 
silicone gel. Moreover, there are a tiling of a condensation mold and a thing of an addition mold in RTV 
according to a hardening gestalt. 

[0016] There are for example, dimethyl silicone oil, methylphenyl silicone oil, methyl hydrogen silicone 
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oil, FURORO silicone oil, denaturation silicone oil, etc. as silicone oil. 

[0017] As for the above-mentioned thermally conductive filler, it is desirable that it is at least one 
chosen from a nitride, carbide, and a basicmetallic oxide. 

[0018] There are silicon nitrideTBiumimium nitride , fr oron nitride, etc ., there are silicon carbide titanium 
carbide, boron carbide, etc. in cafBide, and these kinds or two sorts or more of mixture is suitaHy used 
for the nitride used for a thermally conductive filler. As a basic metallic oxide used for a thermally 
conductive filler, there are an aluminum oxide, magnesium oxide, a zinc oxide, a calcium oxide, a 
zirconium dioxide, etc., and these kinds or two sorts or more of mixture is used suitably, for example. 
[0019] Any of the shape of spherical or a flake are sufficient as the particle shape of the nitride used for 
a thermally conductive filler, carbide, or a basic metallic oxide. The mearL p axtid e di am eter of a 
thermally conductive filler has the desirable range of 0.5 micrometers ^l^Olnl^oBYgt^ 
[0020] When^sing together a nitride, carbide, and a basic metallic oxide, the ratio ot l the basic meta llic 
oxide to a nithde or c arbide hag, the desirable range q fthe basicjnet allic oxide 0 - the 120weig ht 
Sections to the nitride and carbide 1 weight section. Moreover, a kind is [ metallic oxide / basic ] 
sufficient as the combinat io n of a nitride , ca rbitterand a-basic metallic oxide in a kind, a nitride, or 
carbide like boron nitride and an aluminum oxide, and a kind etc. is [ metallic oxide / basic ] sufficient 
as it in two sorts, a nitride, or carbide like boron nitride, an aluminum oxide, and a magnesium oxide, or 
it may carry out various combination like a nitride and a carbide independent. 
[0021] Cou pling ag ent processing ma y be carried out to a basic m et allic oxide. As a couplin g agent, 
there are a silane couplingagentTTStanium coupling agent, an aluminum coupling agent, etc., and 
anything may be used, for example. The desirable loadings of a coupling agent are 0.05-2 weight 
section to the basic metallic-oxide 100 weight section. 

[0022] The above-mentioned ceramic sintered compact is an insulating material which functions as a 
spacer, when forairng a thermally conductive elastomer. As the above-mentioned ceramic sintered 
compact, a silicon nitride ball, alumina balls, a zirconia ball, a glass bead, etc. can be used, for example. 
As for the mean particle diameter of the above-mentioned ceramic sintered compact, it is desirable that 
they are 5 or more times of the mean, particl^diamete r of a thermally conductive filler. By making mean 
particle diameter of a ceramic sintered compact into 57>rTTioreiimes-of^ diameter of a 

thermally conductive filler, dispersion in the mounting dimension when attaching a heat dissipation 
means in a heater element can be made small. Dispersion in a mounting dimension can be especially 
made small by making mean particle diameter of a ceramic sintered compact into 10 or more times of 
the mean particle diameter of a thermally conductive filler especially. The mean particle diameter of a 
ceramic sintered compact has especially the desirable thing considered as 15 or less times of the mean 
particle diam ker of a therm all y condu ctiveii ller 13 or more t imes. * " " ~ 

[0023] Moreover, as for the above-mentioned ceramic sintered compact, it is desirable that it is 
approximate spherical. By using an approximate spherical ceramic sintered compact, the homogeneity 
within a field can improve thickness of a thermally conductive elastomer regularity. Moreover, as for the 
particle size of the aboy.eznientionedceramic sintered compact, it is desirable that d ispersioifislinall. ^ 
Mofe ^^tRFparticle size of the above ^en1ffiia ^"ceramic sintered compact has 3 desirab lemm or less. 
T he'mou ^ng dimension when attac hin g a heat dissipation means in a heater element can be made ffiifr- 
by getting- particle^ize-ofltte^ compact to 500 micrometers or less 

especially . 

[0024] Moreover, as for the amount of the above-mentioned ceramic sintered compact, it is desirable 
that it is 5 weight sections - 30 weight section to the liquefied silicone elastomer 100 weight section. By 
this, dispersion in a mounting dimension can be made small, without spoiling thermal conductivity. 
[0025] a liquefied silicone elastomer — everything but a thermally conductive filler - for example, — an 
increase - dispensing - a plasticizer, a cross linking agent, a flame retarder, and a pigment may be 
added, an increase — dispensing — ******-- for example, there are lithium soap, aluminum soap, a 
silica, carbon, Teflon powder, a calcium carbonate, etc., and a kind or two sorts or more of mixture is 
used suitably. 

[0026] When using RTV or LTV as a liquefied silicone elastomer, a plasticizer may be added if needed. 
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As a plasticizer to add, there are dimethyl silicone oil, methylphenyl silicone oil, methyl hydrogen 
silicone oil, FURORO silicone oil, denaturation silicone oil, etc., and a kind or two sorts or more of 
mixture is used suitably, for example. 

[0027] When using RTV or LTV as a liquefied silicone elastomer, a cross linking agent may be added if 
needed. As a cross linking agent to add, both ends and a piece end have vinyl group poly 
dimethylsiloxane, the poly methyl hydro siloxane, a PORIMECHIRU hydro siloxane copolymer, etc., 
and a kind or two sorts or more of mixture is used suitably, for example. 

[0028] The thermally conductive elastomer constituent of this invention may also contain a kind of 
platinum compounds, such as chloroplatinic acid, alcoholic denaturation chloroplatinic acid, a platinum 
olefin complex, or a methyl polyvinyl siloxane complex, or two sorts or more of mixture in order to give 
fire retardancy. Moreover, kinds, such as ferrous oxide, titanium oxide, carbon black, an aluminum 
hydroxide, and a magnesium hydroxide, or two sorts or more of mixture may also be included as a fire- 
resistant assistant, 

[0029] According to the thermally conductive elastomer constituent of the above-mentioned operation 

gestalt 1, the thermally conductive elastomer constituent which can form the thermally conductive 

elastomer whose dispersion of a mounting dimension is a thin film small is obtained. 

[0030] Moreover, in the thermally conduct ive elastomer constituent of the operation gestalt 1, the 

th ermally conductive matterwrth a thickness of 3_uu micrometers or less mannfar.ft ii^j^ 

Tfiickness can be ea sily formed with a thermally conductive sheet con v entional gel type by settin g mean 

pa rticle diameter of a ceramic sin tered compact to 500 micrometers or less* ~ — — 

[003 1 J Moreover, in the thermally conductive elastomer constituent of the operation gestalt 1, a heat 

dissipation means and a heater element are easily fixable by using for a liquefied silicone elastomer the 

liquefied silicone elastomer hardened by generation of heat of a heater element. 

[0032] (Operation gestalt 2) The operation gestalt 2 explains an example of a thermally conductive 

elastomer which used the thermally conductive elastomer constituent of this invention. 

[0033] With reference to drawing 1 , the thermally conductive elastomer 10 of this invention is arranged 

between a heater element 1 1 and a metal plate 12. And drawing 1 shows the case where the heater 

element 1 1 is mounted in the printed-circuit board 14 with the terminal 13. 

[0034] The thermally conductive elastomer 10 consists of a thermally conductive elastomer constituent 
of this invention explained with the operation gestalt 1. The thermally conductive elastomer 10 has the 
work which transmits the heat emitted from the heater element 1 1 to a metal plate 12. Moreover, the 
thermally conductive elastomer 10 has the work which fixes a metal plate 12 to a heater element 1 1 
physically. 

[0035] There are a power transistor, a transformer, CPU, a thyristor, etc. in a heater element 11. The 
heater element 1 1 shows the case where it is BGA (Ball Grid Array) type CPU to drawing 1 R> 1 . 
[0036] Although drawing 1 showed the example which uses a metal plate 12 as a heat dissipation 
means, other radiators and endoergic objects may be used instead of a metal plate 12 as a heat 
dissipation means. For example, a fan, a heat sink, a Peltier device, a heat pipe, etc. can be used. In 
addition, what kind of combination is sufficient as the combination of a heater element, a radiator, or a 
heater element and an endoergic object. 

[0037] the thermally conductive elastomer constituent which forms a thermally conductive elastomer — 
before mounting - a fluidity — **** — although it is, it may carry out and the gestalt as which the 
gestalt stiffened little by little using the heat from a heater element is sufficient and which maintains a 
fluidity like grease is sufficient also even as after mounting. 

[0038] Next, an example of an approach which attaches a metal plate 12 in a heater element 1 1 using the 
thermally conductive elastomer 10 is explained. „ - ^ 

[0039] First, the thermally conductive elastomer constituent 15 explained with the operation gestalt 1 on 
the heater element 1 1 mounted in the printed-circuit board 14 is arranged. 

[0040] And the thermally conducti ve elastomer constituent 15 is extended lit tle by little, pressurizing a 
metal plate TTlrfttei5y littlFiTTthe direction of an arrow head (the direction of a heater element 1 1), as a 
metal plate 12 is arranged on the thermally conductive elastomer constituent 15 and shown in drawing 
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2 . The condition of the thermally conductive elastomer constituent 15 before pressurization and after 
pressurization is shown in drawing 3 and drawing 4 , respectively. Before pressurization ( drawing 3 ), 
the ceramic sintered compact 16 in the thermally conductive elastomer constituent 15 is distributed at 
random in the thermally conductive elastomer constituent 15. On the other hand, after pressurization 
( drawing 4 ), the ceramic sintered compact 16 serves as a spacer, and the thickness of the thermally 
conductive elastomer constituent 15 does not become smaller than the particle size of the ceramic 
sintered compact 16. Here, since the ceramic sintered compact 16 is approximate spherical, spacing of a 
heater element 1 1 and a metal plate 12 can be made into fixed spacing with the sufficient homogeneity 
within a field. Furthermore, in the thermally conductive elastomer constituent 15, spacing of a heater 
element 1 1 and a metal plate 12 can be especially made into fixed spacing with a sufficient precision by 
using the ceramic sintered compact 16 which has the mean particle diameter of 5 times or more of the 
mean particle diameter of a thermally conductive filler (not shown). Moreover, in the thermally 
conductive elastomer constituent 15, the thickness of the thermally conductive elastomer obtained can 
be freely changed by changing the particle size of the ceramic sintered compact 16. 
[0041] Then, the thermally conductive elastomer constituent 15 is stiffened if needed. As an approach of 
stiffening the thermally conductive elastomer constituent 15, there are an approach by heat and an 
approach by the curing agent. Moreover, when stiffening the thermally conductive elastomer constituent 
15 with heat, the thermally conductive elastomer constituent 15 may be stiffened by generation of heat 
from a heater element 1 1 . 

[0042] Thus, the thermally conductive elastomer 10 can be formed. 

[0043] According to the above-mentioned thermally conductive elastomer 10, the thermally conductive 
elastomer whose dispersion of a mounting dimension is a thin film small is obtained. 
[0044] Furthermore, since the above-mentioned thermally conductive elastomer 10 has thermal 
conductivity and electric insulation, according to the thermally conductive elastomer 10, it can raise the 
dependability of the electrical circuit containing a heater element. 

[0045] Furthermore, in the above-mentioned thermally c onductive elas tomer lO^ the thermally 
conductive elastomer 500 micrometers or less manufacture was difficult the elastomer can be easily 
fonnfidJwithTa thermalljusonduj^ by setting meanparticle diameter of a 

ceramic sintered compact to 500 micrometers or less. 
[0046] 

[Example] Below, the example of this invention is explained at a detail. 

[0047] (Example 1) An example 1 shows an example of the thermally conductive elastomer constituent 
of this invention. In the thermally conductive elastomer constituent of an example 1, the zirconia ball 
(500 micrometers of mean diameters) 10 weight section was used as a liquefied silicone elastomer as the 
aluminum oxide (20 micrometers of mean diameters) 30 weight section, and a ceramic sintered compact 
as the SH4 (Dow Corning Toray Silicone, Inc.) 100 weight section and a thermally conductive filler. 
And the thermally conductive elastomer constituent was obtained by blending these ingredients and 
scouring. 

[0048] By using the above-mentioned ingredient, it had a fluidity before mounting and the thermally 
conductive elastomer constituent with which after mounting does not carry out hardening was obtained. 
[0049] (Example 2) An example 2 shows other examples of the thermally conductive elastomer 
constituent of this invention. In the thermally conductive elastomer constituent of an example 2, the 
zirconia ball (500 micrometers of mean diameters) 10 weight section was used as a liquefied silicone 
elastomer as the aluminum oxide (20 micrometers of mean diameters) 30 weight section, and a ceramic 
sintered compact as the JCR6101 (Dow Corning Toray Silicone, Inc.-)J^wgights ection and a 
thermally conductive filler. And the t hermally conductive elastomer constituent was ob tained by 
blendingThese-mgredients and scouring! 

[0050] By using the above-mentioned ingredient, it had a fluidity before mounting and the thermally 
conductive elastomer constituent to harden was obtained after mounting. 
[005 1] (Example 3) An example 3 explains an example which attached the heat sink in the heater 
element using the thermally conductive elastomer constituent of this invention. 
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[0052] In the example 3, the thermally conductive elastomer constituent of an example 2 was used as a 
thermally conductive elastomer constituent, and the thermally conductive elastomer was formed by the 
approach explained by drawing 2 . Moreover, the BGA (BallGrid Array) type heater element was used 
as a heater element using the epoxy resin substrate strengthened with glass-fabrics fiber instead of the 
printed-circuit board, using an aluminum plate as a heat dissipation means. On the other hand, the 
aluminum plate was similarly attached in the heater element, using a heat dissipation sheet (it being the 
Fuji macromolecule industrial incorporated company make with a heat dissipation sheet conventional 
gel type) with a thickness of 500 micrometers as an example of a comparison. 
[0053] When pressurizing an aluminum plate, the minute load cell with which parallelism is solid was 
used, and it pressurized by the pressure of lkg/cm2. And in order to stiffen a thermally conductive 
elastomer constituent, where an aluminum plate is pressurized, it was left at the room temperature for 3 
hours. On the other hand, also when an aluminum plate was attached in a heater element with the heat 
dissipation sheet of the example of a comparison, it carried out on the same conditions (a pressure is 
lkg/cm2 and 3-hour room temperature neglect). 

[0054] Then, the thickness of mounting of the heater element mounted according to the above- 
mentioned process was measured. The thickness of mounting used what can be measured by non- 
contact. The thickness of mounting was defined as the height from the inferior surface of tongue of an 
epoxy resin substrate to an aluminum plate top face. 

[0055] Thickness was measured in five points of the same sample. Arrangement of point of 
measurement is shown in drawing 5 . 
0056] The result of measurement is shown in Table 1. 
;0057] 
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[0058] When the thermally conductive elastomer constituent of an example 2 was used so that clearly 
from Table 1, as compared with the case where the conventional heat dissipation sheet is used, 
dispersion in the thickness of mounting became small. 
[0059] 

[Effect of the Invention] As explained above, according to the thermally conductive elastomer 
constituent of this invention, the thermally conductive elastomer constituent which can form the 
thermally conductive elastomer whose dispersion of a mounting dimension is a thin film small is 
obtained. 

[0060] Moreover, according to the thermally conductive elastomer of this invention, the thermally 
conductive elastomer whose dispersion of a mounting dimension is a thin film small is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thermally conductive elastomer constituent which is a thermally conductive elastomer 
constituent for forming a thermally conductive elastomer, and is characterized by the mean particle 
diameter of said ceramic sintered compact being 5 or more times of the mean particle diameter of said 
thermally conductive filler including a liquefied silicone elastomer, a thermally conductive filler, and a 
ceramic sintered compact. 

[Claim 2] The thermally conductive elastomer constituent according to claim 1 whose mean particle 
diameter of said ceramic sintered compact is 10 or more times of the mean particle diameter of said 
thermally conductive filler. 

[Claim 3] The thermally conductive elastomer constituent according to claim 1 or 2 said whose ceramic 
sintered compact is approximate spherical. 

[Claim 4] It is a thermally conductive elastomer constituent given [ said thermally conductive filler ] in 
100 - 1200 weight ****** claim 1 thru/or either of 3 to said liquefied silicone elastomer 100 weight 
section. 

[Claim 5] The thermally conductive elastomer are the thermally conductive elastomer which is arranged 
between a heater element and a heat dissipation means, and transmits generation of heat of a heater 
. element to a heat dissipation means, and using the thermally conductive elastomer constituent according 
to claim 1 to 4. 
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DRAWINGS 



[Drawing 1] 



[Drawing 2] 
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